This study examined spontaneous self-monitoring of picture naming in people with aphasia. Of primary interest was whether spontaneous detection or repair of an error constitutes an error signal or other feedback that tunes the production system to the desired outcome. In other words, do acts of monitoring cause adaptive change in the language system? A second possibility, not incompatible with the first, is that monitoring is indicative of an item's representational strength, and strength is a causal factor in language change. Twelve PWA performed a 615-item naming test twice, in separate sessions, without extrinsic feedback. At each timepoint, we scored the first complete response for accuracy and error type and the remainder of the trial for verbalizations consistent with detection (e.g., "no, not that") and successful repair (i.e., correction). Data analysis centered on: (a) how often an item that was misnamed at one timepoint changed to correct at the other timepoint, as a function of monitoring; and (b) how monitoring impacted change scores in the Forward (Time 1 to Time 2) compared to Backward (Time 2 to Time 1) direction. The Strength hypothesis predicts significant effects of monitoring in both directions. The Learning hypothesis predicts greater effects in the Forward direction. These predictions were evaluated for three types of errors -Semantic errors, Phonological errors, and Fragments -using mixedeffects regression modeling with crossed random effects. Support for the Strength hypothesis was found for all three error types. Support for the Learning hypothesis was found for Semantic errors. All effects were due to error repair, not error detection. We discuss the theoretical and clinical implications of these novel findings.
Introduction
Speech monitoring is a complex cognitive skill that operates largely beneath the surface of awareness. Intuition suggests that auditory comprehension is important for self-monitoring, and evidence shows this to be so. For example, monitoring suffers when healthy speakers are asked to detect their errors in the presence of noise (Lackner and Tuller, 1979; Oomen et al., 2001; Postma and Noordanus, 1996) . On the other hand, the linguistic signatures of monitoring -self-interruption, editing terms ("uh-", "no"), and repairs -often happen too rapidly for auditory feedback to have plausibly played a role (Levelt, 1983) . Either the comprehension system monitors speech before, as well as after, articulation (inner-speech monitoring; Hartsuiker and Kolk, 2001; Levelt, 1983) , or the mechanisms of monitoring are internal to the production system (Nozari et al., 2011; Postma, 2000) .
From a functional communication perspective, speech selfmonitoring plays an important role in keeping speech errors in check and the dialogue on track (Pickering and Garrod, 2004) . We wondered if it might also play a role in use-dependent, incremental language learning (e.g., Damian and Als, 2005; Oppenheim et al., 2010) . That is, might error detection or repair constitute an error signal or other feedback that tunes the production system to the desired outcome? We explored this novel hypothesis through an analysis of spontaneously monitored naming errors in participants with aphasia.
Speech monitoring in aphasia
Generally speaking, people with aphasia (PWA) produce higher than normal rates of error in speech and naming and show less evidence of monitoring (e.g., Schlenck et al., 1987) . PWA who routinely fail to monitor their speech errors tend to carry a more severe diagnosis, (e.g., jargon aphasia or Wernicke's aphasia) and have poorer therapy outcomes (Fillingham et al., 2006; Marshall et al., 1994; Marshall and Tompkins, 1982; Wepman, 1958) . A link between monitoring and recovery was demonstrated 20 years ago by Marshall and colleagues (Marshall et al., 1994) . They studied 30 PWA 1 À 6 months post onset and just prior to a 3-month program of general aphasia therapy. Before and during therapy, the participants performed a 40-item picture naming test, which was scored for spontaneous "self-correction effort" (what we here call 
